
man occurs through the mediation of the cerebrospinal
fluid." To accomplish this transfer (that is, from
blood to cerebrospinal fluid), time is required, since
the barrier of the choroid plexus must first be over¬
come. At the expiration of forty-eight hours follow¬
ing the intravenous inoculation, the barrier appears
still to be intact ; at the expiration of seventy-two
hours the passage of the virus seems to have begun,
since infection of mild type followed the inoculation of
the cerebrospinal fluid removed at this period. At the
expiration of ninety-six hours, it appears that the
barrier had broken down ; and it also appears that
under the pathologic conditions created, the virus, in
quantity sufficient to cause infection, still persisted in
this fluid as late as the nineteenth day, although no

longer detectable in the blood by the inoculation test.
I have several times found clinically what may, I think,
be regarded as an analogous condition in untreated
syphilis. The infection as determined by the Wasser¬
mann test had disappeared from the blood, but was
still present in the spinal fluid. Such a condition is,
of course, common in cases treated through the blood¬
stream alone.

The modification of the spinal fluid Wassermann
test during the progress of these treatments is
extremely interesting and variable. It does not always
proceed pari passu with clinical improvement. For
instance, in one of my cases5 under the care of Dr.
Walter Domer of Wabash, Ind., the patient suf¬
fering from advanced tabes with great emaciation,
complete urinary incontinence, both day and night,
insanity of a very marked type requiring constant
supervision and frequent restraint, etc., has gained
43 pounds in weight, has regained control of the
bladder during the day, though he still has nocturnal
incontinence, and has so completely recovered his
normal mentality that he has resumed his usual occu¬

pation. The cerebrospinal fluid Wassermann, how¬
ever, still remains positive, after eight intraspinal
treatments.

In another case of advanced tabes with rapidly pro¬
gressing disability, the spinal fluid Wassermann was

practically negative after two treatments, although no

clinical improvement could be noted. Sufficient time
perhaps had not elapsed. On the other hand, degen¬
erative changes in the nerve elements may proceed for
a time even though the infection has been overcome ;
and in any event the restitution of these degenerated
elements must for the present be considered entirely
problematical. A great deal more time must elapse
before we shall "get our bearings."

If the evidence thus far at hand, still further
strengthened by these experiments, supports the
assumption that "infection of the nervous organs in
man occurs through the mediation of the cerebrospinal
fluid," then obviously the most rational mode of attack,
if practical, is through this same "mediation." It is
equally obvious that the "lumbar route" offers at once

the only safe and available method. That it is prac¬
tical and therapeutically potential has been shown by
the work of the Rockefeller Institute and the clinicians
who have been guided by their researches.

The direct injection of a 6 per cent, solution of neo¬

salvarsan into the spinal canal, which is practiced by
Dr. Ravaut at Paris and to which attention has been

Case 4 in my previous paper (Footnote 1).

recently called by Wile,6 does not appear to me to
offer the same advantages as the Swift and Ellis
technic. The latter observers have warned us of the
actual danger in the use of these injections, their warn¬

ing being based on experimental work with monkeys.
This warning should not pass unheeded. Aside from
this, however, the practical simultaneous use of the
intravenous and intraspinal injections offers a com¬
bined attack on the blood and lymphatic side of the
infection at every point. Then again the serum intro¬
duced into the spinal fluid may readily be assumed to
contain important antibodies which may play a large
role in the therapeutic result. This is especially plaus¬
ible, because it is quite in line with the well-known
facts in regard to the relative amount of antibodies in
these two fluids. If it can be demonstrated that the
Ravaut method is safe, it might be used to supplement
the Swift and Ellis method and avoid too frequent
and too intensive intravenous dosage with neosalvarsan.

I wish to express my indebtedness to my clinical assistant,
Dr. Miles F. Porter, Jr., for his aid in this work.

CHRONIC DEMENTIA, CEREBELLAR
ATAXIA, AND EPILEPTIFORM CON-
VULSIONS IN A BOY CAUSED BY

PTOMAIN POISONING FROM
EATING CANNED

SALMON
CHARLES W. BURR. M.D.

Professor of Mental Diseases, University of Pennsylvania
PHILADELPHIA

We know little about the direct immediate cause of
dementia save in cases associated with visible disease
of the cerebral arteries, paresis and senile dementia.
Dementia in children has been largely neglected.
Persons who are born defective or who become so
in childhood we are too prone to classify as idiots or
imbeciles and then, so far as study goes, forget.
Many of the latter are really suffering from a dementia
resulting from an acute acquired insanity. In every
asylum for the feeble-minded there are a large number
of patients the cause of whose mental illness is
unknown, and who, in accordance with the severity
of the mental defect, are classed as idiots or imbeciles;
those bereft of reason being called idiots, those having
some mental power, imbeciles of higher or lower
grade. It would be better, as has been suggested by
European writers, to use the word "idiot" to include
those persons who are suffering from the results of
intra-uterine physical disease or accident at birth or
illness soon after, without regard to the amount of
mental defect resulting, instead of following the
present classification, which is purely arbitrary and
based on the amount of mental defect no matter what
the cause. Under such a classification, the word
"imbecile" would mean any person who, on account of
inherent weakness, and not from physical disease or
trauma early in life, for instance, scarlet fever or a
serious concussion of the brain, ceases at any time to
develop mentally and then retrograde. Such children

6. Wile, Udo J.: The Technic of the Intradural Injections of Neo-
salvarsan in Syphilis of the Nervous System, The Journal A. M. A.,
April 11, 1914, p. 1165.

Read at the meeting of the Philadelphia Psychiatric Society, May 8,
1914.
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differ qualitatively as well as quantitatively from idiots.
Of course, there must be some underlying physical
defect in them, but it is part of their inherent nature
and not the result of accident or acquired disease. The
cause probably is often outside the brain itself. Hypo-
thetically, the condition may be explained by abiot-
rophy, a term introduced by Gowers to explain certain
muscular dystrophies in which he assumes an inherent
weakness of the muscle-cells which causes them to
degenerate under the ordinary stress and strain of
life without the increased strain of illness, trauma, or
severe emotion. It is possible that this inherent, con¬

genital weakness may occur in the brain-cells in certain
persons and result in imbecility. It is a matter of
indifference whether the abiotrophy is so great as to
prevent any mental development or only sufficient to
cause a breakdown later. Another possible explana¬
tion is a disorder of one or another of the ductless
glands, or a disturbance of the balance between them.
( )ur knowledge of the function of these glands is,
however, so fragmentary that it is dangerous to
attempt to draw any general conclusions. That dis¬
ease of one of them may lead to very serious mental
trouble is shown in cretinism, which, as is well known,
is due to disease of the thyroid. The curious mental
state, not very infrequent in Graves' disease, may also
l>e due to thyroid disorder. The hebetude, or at least,
if that be too strong a term, the extreme mental slow¬
ness, present in almost every case of acromegaly may
be either directly caused by disturbance in the function
of the pituitary gland or due to the mere me'chanical
effect of pressure of a tumor of the brain. Our
knowledge of the functions and diseases of the duct¬
less glands is still very hazy, but it may, in the future,
be proved that the disorder in their functions accounts
for some of those people who break mentally in child¬
hood without external cause and without visible cere¬
bral lesion. A very striking' difference between
idiocy and imbecility, as here defined, is the fact

—and I am convinced that it is a fact
—

that heredity
plays relatively little part in the former (idiocy), and
a very large part in the latter (imbecility). I have
seen many idiots in whose family history I could dis¬
cover no mental taint. Thus all three children in one

family were idiots, not from heredity, but from injury
at birth, due to pelvic deformity in the mother. Con¬
genital syphilis, which is not hereditary in the proper
sense of the word, also causes idiocy. Almost every
imbecile, on the contrary, whose ancestral history I
know, came from a family showing a vicious mental
strain, either insanity itself, hysteria, epilepsy, extreme
eccentricity, or alcoholism, which is itself more often
a sign than a cause of illness. By "strain" I do not
mean the sporadic occurrence of any of the above-
named states in a family, but the repeated appearance
of one or several in a family generation after gen¬
eration.

Whatever may be the cause of imbecility, there is
still another class of patients, though in the asylums
all these are frequently classed together in one group,
because the final picture is the same. They are the
juvenile dements : people who in childhood present no

abnormalities, either mental or physical, and who may
have a fairly good ancestral history, but who, after
some acute disease, or even in its absence, become
demented. The dementia may follow any of the acute
infectious fevers

—

scarlet fever, pneumonia, influenza
—

just as it may follow infection in adults, or may

come on idiopathically. I am inclined to believe that
the number of juvenile dements is very large and that
true imbecility is less frequent, but it is almost impos¬
sible to get correct histories from families who, several
years after the illness has begun, send their children
to institutions, and for this reason statistics are very
faulty.

I shall relate in this paper the history of a boy
patient whose dementia is due to a very rare cause,
namely, food poisoning. Medical literature is full of
detailed accounts of the acute mental symptoms of
ptomain poisoning, but I have found no description of
chronic cases.

Family History.—There was nothing very striking in the
patient's family history except that his father was one of
those men who are continuously and uninterruptedly unsuc¬

cessful. He was industrious and honest, religious in a sane

way. very temperate, but he could never find his niche in the
world. Wanting to be thrifty, he was always thriftless and
the responsibility of caring for the family rested largely on
his wife—a state of affairs which, to reactionaries and con¬

servatives, points toward mental insufficiency on the man's
part. This, however, was the only black spot in his character,
and to moderns and the disciples of feminism it would look
only a very light pearl gray, pretty rather than hideous.

Present Illness.—The boy himself was an ordinary boy,
neither good nor bad, neither brilliant nor dull. He was
one of five children and had never had any serious illness
until he was 14 years old, when the present illness began.
Oct. 24. 1909, while at boarding school, he, along with twenty
other boys, ate canned salmon. All, in a few hours, became
very ill with symptoms of fish poisoning and, several (I
think three but I am not sure of the exact number) died.
My patient survived but was bed-ridden for some time.
Indeed, he had a fever continuing several months. During
this time he had a transient hemiplegia, several general
convulsions and bed-sores. At times he was delirious. One
of the most striking incidents was that, beginning about
eighteen months after the onset of his illness, his usually
dull and stupid state was occasionally replaced suddenly by
an acute delirium lasting from two days to two weeks. He
never had any recollection of these delirious attacks. He
also continued to have occasional convulsions about once a

month though sometimes the interval between was longer.
Frequently an attack of delirium followed, but according to
the history either might occur independently of the other.

Examination.—My own first examination was made on

April 3, 1911, a few days after the beginning of one of the
attacks of delirium. I found the patient in bed, ill nourished
and with a skin of the dirty yellow-white of half-dried flour-
paste. He rambled continuously in his talk, his mind dwel¬
ling on love and religion. At times he was profane and
obscene. He answered two or three questions as to his
name and dwelling-place but beyond that paid no attention
to what was said to him. He had no realization of his con¬

dition, nor whereabouts. He was foolishly happy, not violent
but restless, tried to get out of bed but merely putting a hand
on his shoulder caused him, for the time, to cease his efforts.
There was no palsy in any part but his gait was very ataxic
—a true cerebellar ataxia. In bed he moved his legs well.
His knee-jerks were normal. Ther.e were two large scars of
old bed-sores on the sacrum. He paid no attention to his
bladder or rectum. He drank his milk (he was on a milk
diet) voraciously but never asked for food. The transient
hemiplegia mentioned in the history had passed away entirely
and left no marks of its presence.

Course.—He continued in the hospital till June 27, 1911.
when I sent him to a suburban rest-house. While in the
hospital he had a number of fleeting visual and auditory hal¬
lucinations. For the most part they were really illusions—the
false interpretation of things seen or sounds heard. Some,
however, seemed to be true hallucinations—to have their origin
within himself and not externally. He improved quite a little
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by June and presented the picture of a dementia phis cere¬
bellar ataxia. His gait was made somewhat curious by the
fact that, having been a student in a military academy in the
South, he seemed to have exaggerated the stiffness of the
military attitude so that his gait was a mixture of strut and
ataxia. On turning he tended to fall but always recovered
himself. He stood with the feet wide apart. His station
was not bad and was not made more unstable by closing
the eyes. There was a little ataxia in the hands. The knee-
jerks were very much increased. There was good control
of the bladder and rectum. Articulation was good. The
patient had no recollection of having seen me before though
I had visited him a dozen times, the last visit having been
three weeks before. He had no delusions or hallucinations.
He understood simple conversation and answered intelli¬
gently, but his mental development, that is, his power of
reasoning, so far as we can measure abnormal states with
the yardstick of normality, was about that of a 9-year-old
boy. He was contented, happy and well-mannered.

On July 6, 1911, the patient walked a little better but was

still very ataxic. It was very difficult for him to turn with¬
out falling. The knee-jerks were normal. There was no

ataxia in the hands. He understood what was said to him
and answered questions responsively. His memory for recent
events was very poor. He could tell accurately about events
of his childhood but he had no recollection of having been
seriously ill. He remembered vaguely that while at school
he had had some sort of an illness but remembered nothing
of its nature; indeed, I am not sure whether he really remem¬

bered being ill or only remembered being told that he had
been so. He had no recollection of having been brought to

Philadelphia from a Southern city, some months before, and
did not remember anything about being in the hospital or
about being sent to the country. He thought he had seen me

somewhere but was not sure. He was happy, good-natured
and easy to control but rather silly. He cared neither to
read nor to be read to. He ate and slept well.

By Aug. 24, 1911, the patient's speech had become slow and
drawling. His memory was a little better. When he went to
the country he had forgotten how to use a knife, fork and
spoon, and frequently even tried to eat soup with a fork.
Meal after meal he had to relearn experimentally how to use
table-ware. It took him several weeks to learn where his
bedroom was and how to go to it from down stairs. These
symptoms had pi.„sed off by now.

By Sept. 27, 1911, he began to have attacks of headache,
at times so severe as to send him to bed. He also was occa¬

sionally nauseated but never vomited. His knee-jerks were

again increased. He never complained of vertigo.
Oct. IS, 1911, his memory for the geography of the house

again became very bad. He knew it was a house, that he was

living there, that there were people there to care for him.
He recognized the people and remembered their names, but
he could not remember how to go from any room on one floor
to any room on another. He recognized his own bedroom
when within it but when in the hall could not recall which
of several doors opened into it. This loss of geographic
sense was not confined to the inside of the house. He was

lost as soon as he was out of sight of it. This cannot be
explained by a dement's mere inability to fix attention and
a consequent absence of memory, because by now he remem¬

bered people seen and things told him fairly well and, there¬
fore ir,u3t have had some real power of fixing his attention.
He could remember a short story for children.

Between Nov. 18, 1911 and March 4, 1912, he had two
general convulsions and five attacks of unconsciousness,
lasting from one to several hours, without a preceding visible
convulsion. During these attacks of unconsciousness he sat
inert, gazing into space and could not be roused. He
recovered consciousness slowly and then usually complained
of headache. In addition to the convulsions he had many
attacks of minor epilepsy. I am inclined to believe that the
long periods of unconsciousness really followed attacks of
petit mal.

In February, 1912, the patient began to grow in height very
rapidly. Previously there had been no growth since coming
to Philadelphia. Anatomic sexual development was normal
but he was functionally apparently inert. His growth con¬

tinued during his stay North and has not ceased s.ince his
return home.

Examination of Eyes.—Dr. H. Maxwell Langdon examined
the eyes in October, 1911, and reported: "Vision in the right
eye 6/8, vision in the left eye 6/10. Pupils equal and normal,
ocular rotations full and equal, no diplopia. At the limits
of lateral excursion there develops a fine tire nystagmus.
The media are clear, the disks very pale, with sharply defined
margins. No other fundus lesion. The visual fields go well
with the atrophie nerves except for the homonymous cut in
the upper left field, which strongly suggests a lesion pos¬
terior to the chiasm, either an organic exúdate or hemor¬
rhage. The optic atrophy is apparently a primary affair—
I mean, has not followed an optic neuritis ; it may have
descended from a lesion higher up in the optic tracts."

Immediately before the patient returned to his home, in
the early summer of 1912, his condition was the following:
Marked cerebellar gait. Knee-jerks marked. No ataxia in
arms. No palsy in arms or legs. Speech slow and drawling.
Memory for passing events much improved but still poor.
Power of attention poor. Read a little. Wrote short and
childish but coherent letters. Liked to play with children.
Polite in manner. Disposition good. Geographic sense
recovered. He continued rarely to have severe general con¬
vulsions and quite often minor attacks, but his attacks of
long lasting unconsciousness ceased to occur several months
before leaving Philadelphia.

When I last heard of the patient a few months ago he was
somewhat better. He cared more for reading and read more
mature tjpoks. He talked less like a child. His ataxia con¬
tinued. He undoubtedly was quite demented, though to his
mother's eyes he had improved greatly.

The case has many points of interest. First, as to
the naming of the mental condition. Should we call
the boy an imbecile or a dement ? In view of his his¬
tory, he is of course a dement, but if he were to be
seen now by one      knew nothing of his past I
think he would be classed as a rather high-grade
imbecile with some intercurrent organic nervous dis¬
ease. There is no way to tell, from a mere examina¬
tion of a boy free from physical defect, whether he
is one or the other. Yet for scientific purposes it is
important to keep apart children who break from
inherent weakness and those who require a serious
stress to overthrow their mentality.

I have been unable to find any case with a similar
cause in the literature. I do not say others have not
been reported, because my experience has been that as
soon as one claims uniqueness in a patient in print,
similar cases, previously hidden in obscure journals
or forgotten proceedings of societies, come to light.
It must, however, be extremely rare, as its possibility
is not even mentioned in the text-books. A rather
large number of cases of acute delirium from food
poisoning are recorded, but the patients either died or
soon recovered. That salmon poisoning was the cause
in this case there is no doubt. The history proves it.
The only possibility of error would be the simultane¬
ous occurrence of two illnesses, the poisoning plus, say,
cerebral syphilis. The latter, however, can positively
be excluded.

The combination with dementia of physical symp¬
toms referable to the cerebrospinal axis and surely
due to gross organic disease is, in persons so young,
very rare. In many ways the case clinically resembles
juvenile paresis. The dementia, the drawling speech,
the silly happiness, without, however, any distinct
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delusion cf grandeur, the ataxia, the (for a time)
increased knee-jerks, the epileptiform convulsions, all
make the picture of paresis. The factors in the case

against its being paresis are the absence of congenital
syphilis (every case of juvenile paresis I have ever
read of or seen occurred in youths with a history of
parental syphilis), the very rapid onset, and the seem¬

ingly permanent improvement coming on slowly and
extending over a length of time greater than that of
a remission in paresis. This partial cure I emphasize
because I cannot conceive, in the present state of
therapeutics, of even a partial permanent cure of true
paresis. I do not think that the absence of syphilis
is of so much importance, because I can well believe
that some other intoxication might affect the brain
precisely as syphilis does. The case in no way looks
like dementia praecox unless that much-abused term
is to include all kinds of insanity that attack the young.

The patient's isolated loss of memory for places
was most unusual. At a time when his memory for
faces was fairly good and when he could remember
things told him quite well, he could not learn the
geography of the house and surrounding fields. Of
course, it requires more fixity of attention to learn a
house than it does to listen and fix in memory a thing
said, but it seems to me that lack of attention does
not explain the condition. The patient seemed to
have a local memory loss comparable to amnesia for
words.

That there is a real organic lesion present I think is
sure. I fancy the patient has a pretty wide-spread
cortical lesion affecting most markedly the intellectual
centers and the cerebellum and probably primarily
attacking the nerve cells rather than the arteries.
The long continuance of the illness, together with the
character of the symptoms, is against a merely func¬
tional disorder and the optic atrophy is positive evi¬
dence of organic disease. I think we may assume

that the optic atrophy is a visible sign of similar
changes in the brain itself.

1918 Spruce Street.

PREGNANCY AND LABOR COMPLICATED
BY CARCINOMA OF THE CERVIX

UTERI
ROBERT YOUNG SULLIVAN, M.D.

Associate Gynecologist to Providence Hospital, Washington, D. C.

WASHINGTON, D. C.

Cancer complicating pregnancy and labor is of such
rarity and the calamity of such a complication is so

grave that it excites the deepest interest and attention.
De Lee and Hirst, each quoting the statistics of

Sarwey and Kerr cite twenty-six cases occurring in
fifty-seven thousand pregnancies, or approximately
once in every two thousand pregnancies. This ratio
is accepted by Edgar, Williams, Ashton and others.
De Lee also cites a series of fifteen thousand consecu-
tive maternity cases occurring in the Chicago Lying-In
Hospital with only one case of cancer of the uterus
arising as a complication. Since these patients were
of the usual social standing of the average private
practice he thinks this is a fair estimation for such an
occurrence in private practice. It is evident by refer-
ring to the statements of such standard authors that
the condition is more often seen in the cases in the

charity wards than in private practice. It is note-

worthy that in America this condition is more fre¬
quently found among the immigrant strata and among
negroes than among American-born white persons.
The relatively small number of such cases is evident
when men of large experience in the city hospitals
have never seen a case.

On account of the environment but little informa¬
tion can be obtained regarding the course of preg¬
nancy, especially during the early months. It is evident,
however, that the advent of pregnancy greatly favors
the inroads of cancer, when they coexist; during
gestation and the puerperium the progress of cancer
is astonishingly rapid, especially in the latter period.
Because of the influence of pregnancy an enormous
increase in the blood-supply of the uterus occurs,

inviting rapid infiltration and metastasis, while during
the puerperium rapid necrosis takes place.

It is impossible to accurately estimate the. death-rate
in this condition, but it is believed to be nearly 100 per
cent. ; a cure being a most unusual triumph. Edgar,
in discussing this subject, says that in 15 per cent, of
such cases miscarriage occurs before the period of
viability, and that in 33 per cent, of the remainder the
children die during labor or shortly afterward.

The course of labor in the cases complicated with
carcinoma of the cervix is attended with grave danger.
If left to the natural course, death from hemorrhage
of the friable but resisting lower uterine segment is
very probable. The anemia, as well as the uterine
infiltration, greatly predisposes the patient to general
and local inertia ; ultimately death ensues from shock,
hemorrhage and sepsis. The course of labor is pro¬
longed, often continuing several days ; it is ineffectual
in its mechanism, owing to the undilatable cervix and
inefficient pains ; it often terminates in the rupture of
the uterus or maternal death from shock while still
undelivered.

When there is a bare possibility of effecting a cure
of the cancerous condition complete hysterectomy
should be done as early as possible. The interests of
the mother are to be considered whenever there is a
reasonable hope that a cure may be effected and the
Wertheim operation performed, regardless of the
stage of gestation. Should the case be hopeless, so

far as the interests of the mother are concerned, the
welfare of the child is to be made paramount and an

attempt made to reach the latest period in the course
of pregnancy. This position is the consensus of opin¬
ion of both operators and authors.

At the end of the gestation period abdominal
cesarean section with complete hysterectomy is the
most popular treatment when it is hoped that both
mother and child may be saved. In the cases in which
the mother is beyond help abdominal cesarean section
followed by complete hysterectomy when possible, or

extraperitoneal treatment of the cervical stump after
the amputation of the uterine body seems to be the
most popular view at present. Ashton advises the
amputation of the uterine body above the cervix in
such cases and closes as in supravaginal hysterectomv
for the purpose of closing off the cancerous mass.
Duhrrsen recommends vaginal cesarean section, saying
that it can be done as late as full term, delivery being
followed by complete hysterectomy by the vaginal
route.

It would seem that the control of hemorrhage, sepsis
and shock would be more perfect by abdominal
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